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DRAFT
KENNECOTT UTAH COPPER CORPORATION AND
JORDAN VALLEY WATER CONSERVANCY DISTRICT

PROPOSAL TO THE UTAH STATE NRD TRUSTEE AND
USEPA CERCLA REMEDIAL PROJECT MANAGER FOR A
GROUNDWATER EXTRACTION AND TREATMENT REMEDIAL PROJECT
IN SOUTHWESTERN SALT LAKE VALLEY

December 16, 1999
INTRODUCTION

Kennecott Utah Copper Corporation (KUCC) and Jordan Valley Water Conservancy
District (JVWCD) make this joint proposal to the Utah Trustee for natural resource
damage (NRD), Dr. Dianne R. Nielson, who also acts as Director of the Utah
Department of Environmental Quality (UDEQ). The proposal is also made to the
United States Environmental Protection Agency (USEPA) CERCLA Remedial
Project Manager for KUCC site remediation, Dr. Eva J. Hoffman. This proposal also
makes a recommendation for allocation of water rights to the Utah State Engineer,
Robert L. Morgan, PE.

KUCC and JVWCD propose to develop and construct a groundwater extraction and
treatment project with groundwater remedial functions, which will provide treated,
municipal quality water to the public in the affected area of the southwestern Jordan
Valley. KUCC and JVWCD seek to utilize the trust fund set up under the 1995 NRD
Consent Decree, in a manner consistent with the terms of the Consent Decree and
to restore the equivalent injured resource.

The concepts of this Proposal have been presented to the governing organizations
of West Jordan City, South Jordan City, Riverton City, and the Town of Herriman.

1.1  Executive Summary of Proposal
In summary, the Proposal:

a. Is designed to furnish 9,300 AF/year of municipal quality water to be
provided to the public in the Affected Area.

b. Includes the construction and operation of two reverse osmosis water
treatment plants.

c. Includes construction and operation of pipelines and extraction wells.
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d. Seeks to utilize all portions of the Trust Fund, except that relating to
administration and costs. As such, KUCC's portion of the Proposal
seeks a reduction in the Irrevocable Letter of Credit (ILC) of half its
amount. JVWCD seeks the remaining half of the ILC, together with
the balance of the Trust Fund, to supply (restore or replace) the
remaining amount of municipal quality water contemplated by the
Consent Decree, including replacement of lost concentrate water.

e. KUCC additional costs and in kind contributions to the Proposal are
estimated to be $164.4 million. JVWCD'’s additional costs and in kind
contributions to the Proposal are estimated to be $16.4 million.

f. If the Joint Proposal is approved by September 2000, the proposed
schedule anticipates providing municipal quality water to the public in
the Affected Area by December 2003.

g. A proposed allocation of water rights is presented for consideration by
the Utah State Engineer. The allocation of water rights is necessary
to meet the intent of the NRD Consent Decree. KUCC and JVWCD
will submit change applications in Spring 2000 to accomplish the
proposed allocations.

BACKGROUND

2.1

Natural Resource Damage Claim and Consent Decree (UDEQ)

The Utah Department of Health filed a complaint in 1986 under the
provisions of CERCLA seeking damages from KUCC “for injury to,
destruction of, and loss of natural resources.” The Utah Department of
Health was acting as the CERCLA Trustee in making this claim. The claim
pertained to injury to surface and groundwater resulting from the release of
hazardous substances from KUCC'’s and its predecessors milling and mining
activities in the southwestern portion of the Salt Lake Valley.

In 1990 the Utah Department of Environmental Quality (UDEQ), the
successor Trustee, arrived at a natural resource damage (NRD) settlement
with KUCC. An NRD consent decree was proposed to the United States
District Court for the District of Utah.

JVWCD (then the Salt Lake County Water Conservancy District) petitioned
the court to allow JVWCD to intervene, claiming that the proposed consent
decree was insufficient to address damages to the groundwater aquifer.
Following a hearing in 1991, the District court allowed JVWCD to intervene,
finding JVWCD uniquely situated to contribute to resolving the underlying
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factual and legal issues associated with the UDEQ claim. The court did not
approve the consent decree proposed in 1991.

An appeal to the 10" Circuit Court of Appeals followed, which was dismissed
for lack of jurisdiction. The subsequent petition for a writ of certiorari to the
United States Supreme Court also was denied.

The three parties (KUCC, UDEQ and JVWCD) entered into negotiations for
a settlement. Technical discussions were held regarding potential remedial
responses. These discussions resulted in a proposed consent decree dated
May 30, 1995. In August 1995, the District court approved and entered the
Consent Decree.

The 1995 Consent Decree required KUCC to complete all source control
efforts it had been pursuing since 1990. It also created a trust fund that was
established for administration by the UDEQ State Trustee, who is appointed
as the State CERCLA Trustee for natural resource damage. KUCC has now
completed all source control work.

The Trustee utilized the cost of restoration methodology in computing the
amount of damage. The value of the settlement was based on the cost of
a possible alternative for returning the volume of contaminated water (8,235
acre feet per year) to beneficial use. This method is to extract water through
wells and build and operate a treatment plant to produce municipal quality
water. It was calculated that a treatment plant using nanofiltration or reverse
osmosis technology would have an 85% net output of municipal quality
water. This equates to 7,000 acre feet of water as provided for in the
Consent Decree, with a loss of 1,235 acre feet of water in the treatment
process.

The treatment system concept used for damage calculation requires
extraction wells and related facilities, collection pipelines, a treatment plant,
a brine discharge pipeline, and a distribution pipeline. The Trustee then
calculated the costs of producing 7,000 acre feet of water annually for 50
years, in 1995 dollars, to be $4,000 per acre foot. The $4,000 per acre foot
cost of treatment includes the capital costs of construction of a treatment
plant (40%) and the cost to operate, maintain and replace facilities over an
estimated life of 50 years (60%). The present value of funding necessary to
undertake such a project was $28 million.

The trust fund includes $9 million that was provided to the State Trustee in
cash, and “which shall be expended only to restore, replace or acquire the
equivalent of the surface or groundwater resources for the benefit of the
public in the affected area...”
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The trust fund also included an irrevocable letter of credit from KUCC in the
amount of $28 million, escalating annually at 7 percent. The irrevocable
letter of credit was the net present value of the funding to undertake the
treatment program to produce (treat) municipal quality water from
groundwater in the affected area.

The following table shows the increasing value of the $28 million irrevocable
letter of credit and the $9 million cash payment:

State NRD Trust Fund

KUCC
Irrevocable $9 Million Cash
Letter of Credit  Payment Value® Total Value

Date Value® (Millions) (Millions) (Millions)

September $28.0 $9.0 $37.0
1995

September $30.0 $9.5 $39.5
1996

September $32.1 $9.9 $42.0
1997

September $34.3 $10.4 $44.7
1998

September $36.7 $10.9 $47.5
1999

September $39.3 $11.5 $50.8
2000

@ Increases at 7% annually
®) Assumed annual increase of 5%, as invested by UDEQ

“Municipal Quality Water” is defined as water originating west of the Welby
Canal with total dissolved solids (TDS) concentration of 500 mg/L (and 250
mg/L sulfate), and water originating east of the Welby Canal to 800 mg/L
TDS (and 250 mg/L sulfate). Allocation of the right to use surface or
groundwater resources “shall be by the Utah State Engineer pursuant to
Utah water law.”

The NRD Consent Decree acknowledges the separate CERCLA remedial

action process by the USEPA. The Consent Decree contemplates the
likelihood of formulating a remedial response for the NRD that would
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correlate with the remedial response required by USEPA under federal
CERCLA requirements. Because of this, the Consent Decree requires that
“the Trustee shall not expend funds secured by the letter of credit until the
earlier of two years after the issuance of the ROD or July 1, 2000, unless the
Trustee determines that there exists a direct and immediate threat to the
public health or the environment that necessitates expenditures to restore,
replace or acquire the equivalent of the resource.”

Prior to the expenditure of such funds, KUCC can obtain a reduction in the
amount of the ILC if KUCC provides and delivers municipal quality water
through treatment of contaminated water to a system of a purveyor of
municipal and industrial (M&l) water in a manner that is acceptable to the
Trustee, and in a manner that meets the specific requirements of the credit
provisions.

Federal CERCLA Requirements (USEPA)

Substantial commencement of remedial studies under the federal
requirements of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA, also known as Superfund)
followed the approval of the NRD consent. The main concern ofthe CERCLA
process is the protection of human health and the environment.

In 1995 the USEPA Remedial Project Manager (of Region VIII) formed a
Technical Review Committee to oversee the remedial studies. Represented
on the Technical Review Committee are UDEQ, USEPA, Utah Department
of Natural Resources, Utah State Engineer, Salt Lake City-County Health
Department, JVWCD, US Geological Survey, University of Utah, local
municipalities, and a local chapter of the Sierra Club.

During 1995-1998, KUCC conducted many studies as part of a remedial
investigation/feasibility study (RI/FS). The Technical Review Committee
provided oversight during this process. Much information and data was
produced and provided by KUCC regarding the affected area, including
hydrogeology, groundwater quality, groundwater recharge sources, and
future groundwater and contaminant movement in the affected area.

The FS included groundwater modeling by KUCC to project various
scenarios of future groundwater and contaminant movement. This modeling
involved groundwater flow modeling, particle tracking and solute transport
modeling. Various scenarios of remedial action were modeled, addressing
future time periods of 25, 50 and 150 years. A groundwater model provided
by the USGS served as the basis of this modeling, and the final results were
reviewed and approved by the USGS.
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The final draft Rl and FS reports were issued by KUCC in March of 1998.
The next steps in the federal CERCLA process involve public hearings, and
ultimately issuance of a Record of Decision (ROD) by USEPA. However, the
USEPA Remedial Project Manager desires to formulate a remedial response
that correlates well with the NRD Consent Decree requirements before
proceeding with this process.

KUCC/JVWCD Study and Conceptual Design

KUCC and JVWCD cooperated in commissioning a study to determine the
best method of accomplishing the goals of the NRD Consent Decree and
federal CERCLA remedial requirements for the contaminated groundwater
in the southwestern Salt Lake Valley. KUCC and JVWCD retained the firm
of Camp Dresser and McKee (CDM) to perform this study. This work resulted
in a conceptual design for an extraction well and treatment project, which
meets the State and federal expectations. The conceptual design is for a
project that will produce more than 7,000 AF/year of municipal quality water
as was contemplated for the treatment component of the State NRD Consent
Decree. It also provides for additional replacement of water beyond that
contemplated by the Consent Decree, including the 1,235 AF/year of water
otherwise lost in the treatment process.

JVWCD System and Service Area

JVWCD is a political subdivision of the State of Utah. It was created in 1951
by the State Legislature under the Water Conservancy Act. The District
remains under the jurisdiction of the federal Third District Court of the State
of Utah.

JVWCD is governed by a board of eight directors, who represent seven
geographical divisions. They are nominated by either the county commission
or a city council, depending upon the division they represent. The Governor
appoints each director for a four-year term.

JVWCD provides municipal and industrial (M&l) water to most areas of Salt
Lake County that lie outside of the Salt Lake City service area. Portions of
northern Utah County are also served by JVWCD. Figure 2.4A shows this
service area.

JVWCD provides water under wholesale water purchase contracts to
nineteen member agencies, including cities, improvement districts, state
agencies and private companies. JVWCD also provides and distributes water
to individual homes and businesses on a retail basis in areas where no
viable retail agency exists.

Extraction & Treatment_CERCLA_Proposal.wpd 6




___ Figure 2.4A
Jordan Valtey Water Conservancy District
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JVWCD operates a raw water collection system that collects water not only
from local mountain streams in Salt Lake Valley, but also imports water from
the Weber, Provo and Duschesne rivers. JVWCD operates two water
treatment plants and a treated water transmission system within Salt Lake
Valley. This system is shown in Figure 2.4B. The system contains hundreds
of miles of aqueduct, transmission and distribution pipelines, and can convey
water from any source to virtually any point within Salt Lake Valley. The
system also involves wells, booster pump stations and treated water storage
reservoirs.

PURPOSES OF PROPOSED PROJECT

KUCC and JVWCD have formulated a proposed project that is comprehensive in
meeting the intent of the NRD Consent Decree, as well as the requirements and
intent of the federal CERCLA RI/FS process. These purposes are described in the
following paragraphs.

3.1

3.2

3.3
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Meet the Requirements and Intent of the NRD Consent Decree

The purposes of this project include the following:

a. Contain the contaminated groundwater plumes from enlargement.
b. Place the water to beneficial (municipal) use.

£ Remediate the aquifer over the long term.

d. Restore and replace the equivalent of the affected natural resource

for the benefit of the public in the affected area.
Meet the Intent and Remedial Requirements of CERCLA

The project includes the following purposes anticipated in the RI/FS process:

a. Protect human health and the environment.
b. Remediate the aquifer over the long term.
C. Contain the acid and highly elevated sulfate plume from enlargement.

KUCC/JVWCD Purposes

KUCC and JVWCD have additional purposes, which will benefit the public
beyond the requirements of the State NRD Consent Decree or federal



Figure 2.48B
Jordan Valley Water Conservancy District

Water System __--

1 Upper Provo River Reservoirs. Located at the
headwaters of the Provo River, this group of natural lakes has been
enlarged for operation as reservoirs. As a major stockholder in the
lakes, Jordan Valley Water Conservancy District (JVWCD) receives
water directly from storage.

2 Weber/Provo Rivers Diversion Canal. A 12-mile canal
with a capacity of 1,000 cfs that conveys water from rights on the

Weber River and Echo Reservoir to JVWCD. The canal is also used by
the Provo River Water Users Association (PRWUA) for the diversion

of Weber River water to supply the Deer Creek Reservoir.

3 Jordanelle Reservoir. Asa feature of the Bonneville Unit,
Jordanelle Reservoir is the largest storage facility for Central Utah
Project collected from the Provo River. Jordanelle has a volume
capacity of 320,000 acre-feet (AF). JVWCD anticipates 50,000 AF
annually for its municipal and industrial supply.

4 Deer Creek Reservoir. This reservoir is a feature of the
Provo River Project. It has a volume capacity of 152,000 AF.
JVWCD owns stock in the Provo River Water Users Association, which
entitles it to water stored in this reservoir.

5 Salt Lake Aqueduct. This 69-inch diameter pipe, operated
by Metropolitan Water District of Salt Lake City, conveys Provo
River water from Deer Creek Reservoir to service areas of JVWCD,
Salt Lake City, and Sandy City.

6 Southeast Regional Water Treatment Plant.
JVWCD's 20 million gallon per day (MGD) facility treats water from
the Salt Lake Aqueduct and local mountain streams.

7 Little Cottonwood Treatment Plant. Metropolitan
Water District of Salt Lake City's 100 MGD plant delivers treated
water to JVWCD, Salt Lake City and Sandy City service areas.

8 Well Field. This high-quality aquifer is the source of
groundwater for JYWCD and many municipalities.

9 Jordan Aqueduct. This 78-inch pipe conveys water from
Deer Creek and Jordanelle reservoirs to Jordan Valley Water
Treatment Plant. Lower portions of the aqueduct transmit
treated water to the JVWCD and MWD service areas.

10 Jordan Narrows Pumping Station. This station is
currently used to pump Utah Lake water into the Welby and Jacob
canals for irrigation purposes.

11 Jordan Valley Water Treatment Plant. This 180 MGD
plant is owned by the Central Utah Water conservancy District and is
operated by JVWCD.

12 Reservoirs and Pump Stations. These facilities store
water and pump it to JVWCD's customers.

13 Jordan Aqueduct Terminal Reservoir. A 100 million
gallon drinking water reservoir.
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CERCLA requirements, which are included in the proposal. These purposes
are to:

a. Implement a project which is comprehensive and efficient in
groundwater development, water delivery, operational and political
issues.

b. Improve the treated water quality beyond the 500-800 mg/L TDS level
contemplated in Section |.D. of the Consent Decree, to 250 mg/L
TDS.

ok Restore and replace groundwater from the affected area (see Figure
4.1A) that is lost as a concentrate stream resulting from membrane
treatment processes. JVWCD proposes a Jordan River/ shallow
groundwater membrane treatment project under its own water rights
to accomplish this purpose, that is contemplated in the Consent
Decree.

d. Provide existing facilities for concentrate disposal, in order to create
additional cost savings and permitting efficiency.

e. Better meet the needs of growing municipalities in the Zone A area by
providing treated water at a high elevation that allows for westward
land development.

AFFECTED AREA AND PUBLIC

4.1

Affected Area

The NRD Consent Decree requires that the Trustee use the benefits of the
Trust Fund to restore, replace or acquire the equivalent of the natural
resource “for the benefit of the public in the Affected Area...” (V.D.4). The
Consent Decree defines the “Affected Area” as “the area in the southwestern
portion of the Salt Lake Valley where surface and groundwater have been
injured by Kennecott's mining and leaching operations.” The Consent
Decree further defines “injury to...groundwater” as contamination caused by
Kennecott’'s mining and leaching operations resulting in: 1) increased levels
over baseline of total dissolved solids, including sulfates, 2) pH levels lower
than baseline, 3) metals concentrations exceeding baseline, or 4) solid
phase contamination in the aquifer that can be redissolved in the future.”

KUCC and JVWCD believe that the best representation of the Affected Area
is the map of groundwater sulfate concentrations above 250 mg/L at any
level. This is because sulfate concentrations above 250 mg/L are clearly
above natural background concentrations. This map was developed in the

8
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RI/FS process, and has been updated by KUCC to represent recent data.
That map is shown as Figure 4.1A.

KUCC and JVWCD have defined the envelope showing the Affected Area,
as shown in Figure 4.1B. For purposes of the Proposal, the total envelope
is divided into two zones, A and B. Zone A encompasses approximately the
western half of the Affected Area, and includes the high sulfate and low pH
portion of the plume emanating from the Bingham Canyon area, some lower
concentration plume areas emanating from the Lark area, and areas of
sulfate concentrations from 250 to 1,000 mg/L in the Herriman area. Zone A
includes the area commonly referred to by the RI/FS Technical Review
Committee as the “acid plume.” Zone B encompasses approximately the
eastern half of the Affected Area, and includes areas impacted originally by
the evaporation ponds in South Jordan. It includes sulfate concentrations
generally from 250 to 1,000 mg/L. Itincludes the majority of the area referred
to by the RI/FS Technical Review Committee as the “sulfate plume.”

Public in the Affected Area
Figure 4.2A shows the corporate boundaries of public agencies in the

Affected Area. These include the cities of West Jordan, South Jordan and
Riverton; the Town of Herriman, and unincorporated Salt Lake County lands.

PROPOSED PROJECT

5.1

5.2

General

The physical facilities of the proposed project are described in the conceptual
design report by CDM, which is attached to this proposal. That report
provides substantial detail regarding extraction, treatment process, pipelines,
water treatment plants, treated water delivery locations and concentrate
disposal provisions.

The proposed project facilities are divided into Zone A and Zone B facilities.
The CDM conceptual design report explains the cost-effective reasons for
this segregation.

Groundwater Extraction

Groundwater extraction for treatment will involve existing KUCC extraction
wells 1193 and 109 in Zone A, and new extraction wells B1 through B8 in
Zone B, as shown in Figure 5.2A (and in Figure 5-9 in the CDM report).
Table 5.2A shows the average annual volumes of groundwater extraction
from these wells. Table 2-1 in the CDM report gives more information on
each well. These extractions will provide sufficient feed water to membrane

g
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process water treatment plants to provide for 7,000 AF annually of treated
water from the deep, principal aquifer.

New wells SW1 through SW4 are additional shallow wells that will extract
3,000 AF annually from the shallow aquifer zone, that lies above the deeper
principal aquifer in areas just west of the Jordan River. This will provide an
additional component of the project to “restore or replace” the lost part of
groundwater in the Affected Area, that is, loss of concentrate stream from the
treatment process. Table 5.2A tabulates the average annual extractions from
these wells. The annual extraction volumes from individual shallow and deep
wells may vary, based upon operating experience that will be gained by
KUCC and JVWCD.

TABLE 5.2A
Annual Groundwater Extraction Volumes

Wells Annual Extraction (AF)
Zone A (wells 1193 and 109) 4500
Zone B (wells B1-B8) 4200
Shallow Wells SW1-SW4 3000
11,700 AF

Additional extractions will be made by KUCC. These extractions will serve to
contain and contract critical portions of the acid and highly elevated sulfate
plume. KUCC will continue to operate its acid plume extraction well, which
will extract at least a rolling average of 400 AF on an annual basis over a five
year period to reduce the contamination in this area. KUCC will also operate
well LTG1147, its “sulfate extraction well” north of Herriman. This will contain
and contract the Lark plume area. These wells are also shown on Figure
5.2A. Some portion of these extractions may be used as feed water for the
Zone A treatment plant.

5.3 Collection Pipelines

Collection pipelines ranging in diameter from 6 inches to 16 inches will
collect extracted water from project extraction wells, and convey that feed
water to Zone A and Zone B treatment plants. Collection pipelines for Zones
A and B are shown in Figure 5-5 of the CDM report. Collection pipelines for
the four shallow wells located in Zone B are shown in Figure 5-8 of the CDM
report.
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5.4 Water Treatment Plants

CDM has evaluated the treatment process required to produce municipal
quality water from groundwater in the Affected Area. The membrane process
known as reverse osmosis has been selected by CDM. CDM has outlined
this treatment process performance in section 3 of their report, to produce
municipal quality water with a total dissolved solids (TDS) concentration of
250 mg/L.

Two water treatment plants are proposed. Figure 5-5 in the CDM report
shows the Zone A plant, located near 7000 West 10200 South, and the Zone
B plant located at 8300 South 1000 West. The Zone A plant will be
constructed on land owned by KUCC. The Zone B plant will be constructed
on land owned by JVWCD. The location of the Zone A plant may be modified
by KUCC to optimize treatment and conveyance and reduce costs.

The Jordan River/shallow wells component of the project will involve a
common treatment plant with the Zone B plant. This is shown on Figure 5-8
of the CDM report.

CDM has prepared site layouts and preliminary treatment plant designs for
the Zones A and B plants. These are shown in Figures 5-10, 5-11 and 5-12
of the CDM report.

Section 3 of the CDM report fully explains the treatment process parameters
and characteristics of the Zones A and B treatment plants, including the
shallow wells component. These plant conditions are summarized in Table
5.4A. Abbreviations in this table include acre-feet per year (AF/yr) and million
gallons per day (MGD).

Table 5.4A
Feedwater Product (Treated) Water
Treatment Process (AF/yr) (MGD) (AF/yr) (MGD)
Zone A 4500 4.46 3500 3.46
Zone B 4200 4.06 3500 3.46
Shallow Wells 3000 3.0 2300 2.3

11
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5.5 Treated Water Deliveries

The two treatment plants are located within the service area of JVWCD
treated water conveyance infrastructure. The discharge of treated water to
the JVWCD system is shown in Figures 5-5 and 5-8 of the CDM report.

The Zone A treatment plant will produce water at a relatively high elevation,
in JVWCD's pressure Zone C or higher. This plant will produce water that will
be conveyed to JVWCD’s Zone C reservoir, at an elevation of 5,150 feet
above sea level, at 7000 West 10200 South. This will be a substantial benefit
to the public in the Affected Area, by receiving treated water at a high
elevation to allow for westward land development.

The Zone B treated water will be conveyed southward to the JVWCD 16-inch
transmission pipeline along 9000 South. As an alternative, it may be
conveyed northward to the JVWCD 33-inch cross valley transmission
pipeline at 6400 South. Either location will provide water to the public in the
Affected Area, as well as to other JVWCD member agencies.

5.6 Concentrate Disposal

KUCC proposes to use its existing tailings slurry conveyance pipeline, from
Bingham Canyon to the Magna tailings pond, for conveyance of concentrate
from the Zone A and B treatment plants. It is anticipated that the much
greater flow of KUCC tailings slurry in this pipeline will serve to stabilize the
corrosive and precipitating nature of the project concentrate streams (see
Table 5.6A). Disposal in the KUCC tailings pond will simplify discharge
permitting issues. The tailings pond is subject to a UPDES and State of Utah
groundwater permit, and KUCC will continue to be responsible for meeting
discharge requirements from the impoundment. If any aspect of this
approach (e.g., transporting the concentrate in the tailings line) becomes
infeasible for any reason, an alternative approach will be required.

12
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Table 5.6A
Effect of RO Concentrate on Tailings Line Chemistry
RO Composite  Net Change

‘ Parameter  Tailings Line  Discharge Flow (%)
1 SO, 3050 4736 3115 213
TDS 9030 10,259 9077 0.52

pH 1.2 ; N T2 0.24

Ca 873 1853 911 4.32

Cl 3160 1547 3098 -1.96

K 120 27 116 -2.97

Mg 363 1080 369 1.63

Na 2010 508 1952 -2.87

Notes:

All values in mg/L except pH.

Tailings water flow, 27,000 gpm.

RO concentrate flow, 1080 gpm.

Range of tailings concentrations typically + 20%.

Table 5.6A indicates that the change in chemistry in the tailings water due
to addition of the RO concentrate is very small, within the range of typical
variability of the tailings water quality. Therefore, it is unlikely that this
addition will change the characteristics of the tailings discharge significantly.

Section 3 of the CDM report fully explains the recovery rate of the reverse

osmosis treatment processes, and the concentrate streams. In summary,
they will be as shown in Table 5.6B:
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Table 5.6B
Concentrate Flow Concentrate Discharge
Treatment Process Rate (MGD) Location
Zone A 1.0 KUCC tailings pipeline (to
Magna tailings pond)
Zone B 0.6 KUCC tailing pipeline (to
Magna tailings pond)
Shallow Wells 0.6 Co-discharge with a water
reclamation facility (to Jordan
River)

The concentrate stream resulting from the shallow wells component of the
project will be extended northward, to the location of a water reclamation
facility. This concentrate will be proposed to the Utah Division of Water
Quality as a co-discharge at the water reclamation facility effluent outfall to
the Jordan River. The co-discharge is proposed to occur within, or adjacent
to, the outfall pipe from the water reclamation facility. The combination of the
water reclamation facility effluent and the concentrate stream will meet
Jordan River water quality parameters, including a class 4 TDS limitation of
1200 mg/L.

The potential water reclamation facility discharge locations are South Valley
Water Reclamation Facility (SVWRF) and Central Valley Water Reclamation
Facility (CVWRF). The more desirable co-discharge location is SVWRF, due
to its proximity to the Zone B treatment plant site. To provide more definition
to the proposed co-discharge, Table 5.6C tabulates the range of projected
concentrate quality, based on a range of recovery rates from 76% to 85%.
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Table 5.6C
l Shallow Groundwater Projected Concentrate Quality®
I Parameter Units 76% Recovery  85% Recovery
Il Calcium mg/L 530 840
Magnesium mg/L 210 330
Il Sodium mgiL 490 780
Potassium mg/L 29 45
Il Strontium mg/L 2.8 4.5
l Barium mg/L 0.08 0.13
l fron mg/L 0.00 0.00
Il Manganese mg/L 0.00 0.00
Carbonate mg/L 0.38 0.61
|| Bicarbonate mg/L 1,260 2,000
Sulfate mg/L 1,240 1,980
Il Chloride mg/L 910 1,440
Nitrate mg/L 12 18
I. Silica mg/L 150 230
l Carbon dioxide mg/L 150 150
| TDS mg/L 4,200 6,650
pH 7.2 7.4
Hardness mg/L as CaCO, 2,180 3,470
LSI +#1.2¢ +1.87

@ Assumes treatment using TFC ULP-T membrane, at 15 gfd

The range of effluent flow rates and TDS concentrations of SVWRF and
CVWREF are shown in Table 5.6D.

15
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Table 5.6D
|l Water Reclamation Facility Flow Rates and TDS
Water
Reclamation

ll Facility Parameter Units Max. Min. Average

SVWRF Effluent flow® mgd 27.3 24.2 257
Il CVWRF Effluent flow® mgd N/A N/A 60
Il SVWRF TDS® mg/L 1094 870 982

CVWRF TDS® mg/L 768 704 739

I Notes

' ® 1999 monthly averages, from SVWREF records

® Estimate, from conversation with CVWRF
© From 1993-1994 JVWCD measurements

Based upon the information shown in Table 5.6D, together with the following

assumptions, Table 5.6E shows the combined average TDS concentrations
l. that would result from the proposed co-discharge of shallow groundwater
concentrate with sewage effluent.

Il Assumptions:
Il a. Shallow groundwater feedwater rate = 4.0 mgd;
b. 21% blend (bypass) of feedwater;
|| L Recovery rates of 76% or 85%, with qualities as shown in Table 5.6C;
and
|l d. Use averages from Table 5.6D.

I' WPFIL JEC Extraction & on& Treatment_CERCLA_Proposal.wpd 1 6




Table 5.6E
Combined TDS Resulting from Co-Discharge
Membrane Concentrate Combined Co-
Process Flow Rate Discharge TDS
Co-Discharge At: Recovery Rate (mgd) (mg/L)
SVWRF 76% 0.8 1079
85% 0.6 139
CVWRF 76% 0.8 785
85% 0.6 798

Table 5.6E shows that the proposed shallow groundwater concentrate co-
discharge at either water reclamation facility would meet the State class 4
limit of 1200 mg/L TDS for the Jordan River.

Certain assumptions concerning disposal of concentrate were made in
reaching the NRD settlement and in developing this Proposal. KUCC and
JVWCD will require sufficient flexibility to address this issue if the
assumptions cease to be viable. Those assumptions are:

a. The concentrate streams from the Zone A and Zone B treatment
plants can be managed and transported in the tailings disposal
pipeline operated by KUCC. The concentrate would then be disposed
in KUCC's tailings impoundment and any water decanted from the
concentrate stream would be disposed or handled in accordance with
KUCC’s UPDES and groundwater permits.

b. Effluent limits for the discharge of this effluent would not be any more
stringent than KUCC'’s soon-to-be-issued UPDES permit.

Gl Direct discharge of the concentrate streams to the Great Salt Lake will
be permitted at such time as KUCC's tailings operation closes or prior
to that time if the concentrate streams cannot be managed within the
tailings disposal system for any reason.

d. The co-discharge of concentrate from treatment of shallow wells
SW-1 through SW-4 will be permitted at a water reclamation facility,
provided the combined discharge TDS limit of 1200 mg/L is met,
together with other pertinent discharge limits.

17
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6.

IAWPFILE

GROUNDWATER IMPACTS AND REMEDIATION

6.1

6.2

OJEC

Groundwater Modeling

Flow Model. KUCC developed a groundwater model of the southwestern
Jordan Valley (SWJV) as part of the RI/FS to analyze flow paths and
groundwater velocities in the principal aquifer and to evaluate remedial
options. The model area extends from the bedrock/alluvial interface at the
base of the Oquirrh Mountains on the west, to the bedrock/alluvial interface
at the base of the Wasatch Mountains on the east, and from approximately
6000 South on the north to the base of the Traverse Mountains on the south.
A more complete description of this model is included in Appendix A. The
model calibration closely simulated observed aquifer conditions in the SWJV.

Transport Model. KUCC’s calibrated groundwater flow model was then
coupled with a contaminant transport code to model historical and future
migration of storm and mine waste water that leaked from the former
Bingham Creek reservoir. This model combines groundwater flow with the
physical aspects of contaminant transport including advection, dispersion
and chemical reactions. The transport model was calibrated to observed
1996-1997 sulfate concentrations down gradient of the former Bingham
Creek reservoirs. Calibration was achieved by finding a set of transport
parameters (i.e., retardation, dispersivity and porosity) within an accepted
range that reasonably reproduced field-measured concentrations. The model
is believed to be a reasonable first approximation of the kinematics of the
Bingham Creek and former evaporation ponds plumes and allows the
feasibility of various remedial strategies to be tested. A complete description
of the model is included in Appendix A.

Hydrogeology

Groundwater Recharge. The principal aquifer is recharged from surface
infiltration of precipitation, irrigation water and canal water, bedrock inflow,
and to a limited extent from surface infiltration of waters emanating from
Butterfield Creek. The bedrock of the Oquirrh Mountains provides recharge
to the groundwater in the western part of the SWJV, and this groundwater
then travels eastward into the basin. Aquifer recharge is greater in the
eastern part of the SWJV and in the Herriman area due to recharge from
surface water.

Groundwater Extraction. Most of the water extracted from the principal
aquifer is used for municipal or industrial purposes. A summary of recent
extractions is included in Appendix B.

18
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6.3

Groundwater Elevation Changes. The average depth below ground
surface to the potentiometric surface of the principal aquifer in the SWJV is
about 235 feet. Groundwater flow is predominantly west to east from the
base of the Oquirrh Mountains to the Jordan River. Groundwater elevations
declined substantially throughout the SWJV from 1986 to 1996. The Affected
Area is included within SWJV. A noteworthy area of decline is in the region
of the West Jordan City well field, to the north of the Affected Area. A
description of recent groundwater elevation changes is included in Appendix
B.

Groundwater Velocity. Average horizontal groundwater velocities have
been estimated by KUCC to be about 550 feet per year. Isotopic analyses
were conducted by KUCC to confirm this estimate. These analyses yielded
a linear groundwater velocity estimate of 500-650 feet per year. A more
complete discussion of these estimates and analyses is included in Appendix
B.

Plume Contraction and Containment

Using the groundwater flow and transport models, predictions have been
made by KUCC regarding the disposition of sulfate under various extraction
scenarios. Appendix C provides detailed information regarding these
scenarios and the results.

Two cases were investigated in the region between KUCC production wells
109 and 1193 and the West Jordan municipal well field: one with
groundwater injection and one without injection. West Jordan City well field
pumping rates of 3,000 acre-feet per year and 4,000 acre-feet per year were
evaluated.

These modeling runs suggest that the ideal environment for sulfate
containment and restoration of the aquifer involve West Jordan City limiting
its well field pumping to 3,000 afy. This is close to the sustained yield of the
aquifer in that area. KUCC also proposes to inject clean water between the
sulfate extraction zone and the West Jordan municipal well field. KUCC and
West Jordan are continuing to work together to optimize extraction rates.
KUCC plans to meet further with UDEQ to address issues and concerns
about its proposed injection wells.

The modeling runs suggest that the proposed containment and extraction
system will be effective at keeping elevated sulfate (> 1500 mg/L) on KUCC
property near the sulfate extraction wells in Zone A. It also reduces sulfate
concentrations throughout Zones A and B in the Affected Area.

Extraction & TroatmentExtractiond Treatment CERCLA_Proposal.wpd 1 9
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F & WATER RIGHTS AND PROPOSAL TO THE STATE ENGINEER FOR

MANAGEMENT OF WATER RIGHTS WITHIN THE AFFECTED AREA

7.1 Consent Decree Requirements

The Consent Decree states that “allocation of the right to use surface or
groundwater resources by the public shall be by the Utah State Engineer
pursuant to Utah water law.” In order to obtain a credit against the ILC, the
Consent Decree requires that groundwater be treated to municipal quality,
and provided to M&| water purveyors. It anticipates that municipal water
rights will be used for project groundwater extractions.

7.2 Water Rights in the Affected Area

Appendix D tabulates all groundwater rights in the Utah Division of Water
Rights database that lie within the Affected Area, as shown in Figure 4.1A.
Various agricultural, stock watering, domestic and industrial water rights
exist. The only water rights currently approved for municipal use in the
Affected Area are shown in Table 7.2A and in Figure 7.2A:

TABLE 7.2A
Potential
Annual
Water Right Priority  Flow Rate = Withdrawal
Number Owner Date (cfs) (AF)
59-1210 JVWCD 1955 355 850
59-1536 JVWCD 1959 80 3613
59-1572 West Jordan City 1960 1.0 723
59-1533 Riverton City 1959 1.25® 903

® One of four points of diversion lies within the Affected Area

Some noteworthy industrial water rights belong to KUCC, for pumping of
their process production wells 1193 and 109, as follows:

20
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TABLE 7.2B
Potential
Annual
Water Right Priority  Flow Rate  Withdrawal
Number Owner Date (cfs) (AF)
59-1653 KUCC 1961 4.0 » 2890
59-1042 KUCC 1962 4.44 3209

JVWCD also has pending change applications for shallow groundwater
rights near the Jordan River in the Affected Area. These are based upon the
following change application numbers:

TABLE 7.2C
Potential
Annual
Water Right Underlying Water  Priority  Flow Rate ~ Withdrawal
Number Right Owner Date (cfs) (AF)
57-5513 JVWCD 1870 11.78 5000
(a23590)
59-5619 Utah & Salt Lake 1870 15.48 2882
(a23711)  Canal Company
59-3500 South Jordan 1870 ST 1205
(a23622) Canal Company
59-5622 WJWUC/East 1870 16.85 4797
(a23863)  Jordan Irrigation

Company
These water rights have underlying Utah Lake and/or Jordan River rights of
early priority dates. JVWCD anticipates that the State Engineer will approve
these rights for operation of shallow aquifer wells.

7.3 Proposed Change Applications for the Project

The following water rights are proposed for extraction wells in Zones A and
B of the proposed project:

21
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TABLE 7.3A
I. Annual
Water Right Volume Extraction
Il Number Owner (AF) Zone Wells
59-1210 JVWCD 850 B B6-8
Il 59-1536 JVWCD 3350 B B1-8
59-1653@ KUCC 2300 A 1193
ll 59-1042 KUCC 2300 A 109
57-5513 JVWCD 3000 B SW1-4
ll @ To be converted to municipal rights and transferred to JVWCD.
l. The Kennecott groundwater rights will be converted to municipal use initially.
After KUCC operates the Zone A treatment plant for approximately five

years, to reach stability in the treatment process, the groundwater rights will

" be transferred to JVWCD.
7.4 Proposal to the State Engineer Concerning Water Rights
Il In August 1999, KUCC proposed to the State Engineer (see Appendix F) that
certain restrictons be placed on future water development in the
'l southwestern Jordan Valley to facilitate the NRD remedial process proposed
here and to prevent further migration of existing contamination. These
restrictions included:
ll a. Completion depth and pumping rate restrictions on wells drilled within
3,000 feet south of the known 250 mg/L sulfate isoconcentration line
I' in the Herriman area, as shown on Figure 4.1A.
b. Completion depth and pumping rate restrictions on wells drilled within
l' 3,000 feet north of the known 250 mg/L sulfate isoconcentration line
in the West Jordan area, as shown on the same figure.

Il g Prohibition of new well development within the 250 mg/L sulfate
isoconcentration line in the former KUCC evaporation pond area
(South Jordan) until Kennecott installs its NRD remediation and water
'l supply and treatment systems, achieves hydraulic containment of the
upgradient groundwater plume, and the system reaches steady state

Il and achieves a sulfate level in the area below 250 mg/L.

Il AWPFIL 0JEC Extraction & Treatment_CERCLA_Proposal.wpd 2 2




Appropriate completion depths and pumping rates would be determined on
a case-by-case basis using the most up-to-date information on location and
depth of contamination, aquifer properties, and user needs. KUCC would
supply this information to the State Engineer and any water user upon
request. The restricted area will shrink as remediation and natural
attenuation reduce the size of the contaminated zone.

KUCC is committed to assist affected property owners in obtaining an
adequate water supply by identifying alternative water sources, providing
technical assistance in siting and completing of supply wells, and providing
supplemental financing in cases where the presence of contamination
causes an additional cost burden to the property owner.

8. COST ESTIMATES
8.1 Capital Costs for Deep Groundwater Extractions

This is the base project that was specifically contemplated by the State NRD
Consent Decree. The CDM conceptual design report includes extensive
documentation and tables showing capital cost estimates for this portion of
the project in Zones A and B. In summary, Table 7-2 (in the CDM report)
shows these capital cost estimates. The total capital cost estimate is $29.67
million, based upon a 10% contingency estimate.

8.2 Capital Cost Estimates for Shallow Groundwater Extraction

This is a project enhancement feature proposed by JVWCD, and endorsed
by KUCC. The capital costs are explained fully in the CDM conceptual
design report. Table 7-2 summarizes those capital costs. The total cost
estimate is $7.32 million, based upon a 10% contingency estimate.

8.3 Operation, Maintenance and Replacement Costs

The CDM conceptual design report fully explains the estimates for operation,
maintenance and replacement (O, M&R) costs. The CDM report also
estimates the net present value of these costs. Table 7-2 summarizes the
annual O, M&R costs, and shows their net present value, based upon 50
years of operation.

8.4 Avoided Capital Costs

The NRD Trust Fund was created to address contamination of groundwater
that might otherwise have been developed for municipal purposes by
municipal water purveyors. The Consent Decree contemplates that the water
purveyor(s) receiving the Trust Fund benefits would pay its avoided cost of
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developing groundwater, without contamination. This is referred to as “cost
of development without contamination” in Attachment 16 of the Consent
Decree.

JVWCD has performed a more detailed estimate of this avoided capital cost
of development without contamination than is available in the Consent
Decree. Figure 8.4A shows the location of four wells that would have been
developed by JVWCD if contamination had not been present. The location
of JVWCD transmission pipelines, pump station and reservoir facilities
throughout the Affected Area would have made this an efficient endeavor.

Table 8.4A lists the assumptions, and provides the details for the avoided
capital cost estimate. The estimated avoided capital cost is $2.8 million.

8.5 Avoided Operating Costs

The Consent Decree (article V.D.2.b.i.) requires that avoided operating costs
for groundwater development without contamination be paid to KUCC toward
a KUCC-proposed project funded from the Trust Fund. These avoided
operating costs are to be paid by the benefitting water purveyor(s). The
Consent Decree sets this cost at $49/AF in 1995 dollars. This cost is to
escalate in accordance with the ENR “20 cities” cost index.

JVWCD has calculated the net present value of this operating cost
contribution for a 50 year period, assuming a 7% discount rate. The net
present value is $4.7 million (in 1999 dollars), and $4.9 million (in 2000
dollars), as shown in Table 9.0A.

8.6 Total Cost Estimate

The total cost of the proposed project, including capital costs and net present
value for 50 years of O, M&R costs is shown in CDM’s Table 7-2, and in the
following Table 8.6A. The total net present cost, in 1999 dollars, is $65.14
million, based upon a 10% contingency estimate. These total project costs
do not include additional capital and O, M&R costs that KUCC will provide
in industrial pretreatment of Zone A water to allow for the conventional
reverse osmosis treatment of Zone A water described in this project. Also not
included are Zone A operating costs related to CERCLA response actions
beyond 50 years that KUCC will provide.

9. PROJECT FUNDING
KUCC and JVWCD propose to share in funding the proposed project, together with

funds from the NRD Trust Fund. Table 9.0A lists the funding proposed by KUCC
and JVWCD. It is proposed that the State Trustee transfer the entire amount of the
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TABLE 8.4A

Estimate for Avoided JVWCD Capital Cost of
Groundwater Development, Absent Mining Contamination

September 1, 1999

[ Assumptions:
7000 AF per year extraction
Constant flow over 330 days per year (this is equivalent to flow pattern from NRD project)

. Pipelines:
16,500 LF 10" PVC pipe at $4.0/LF = $66,000
. Well Drilling:

(Compare with 1997 1159 East 4500 South drilling costs, plus 8%)

Typical Well:

Mobilize/Demobilize 1LS $27,000

Special conditions 1LS $6,480

Conductor casing 120 LF @ $223 $26,760

Drill 24" borehole 580 LF @ $59.40 $34,452
n Geophysical logging 1LS $2,700

Caliper survey 1LS $1,080
' Well installation:

- 16" steel casing 500 LF @ $41.28 $20,640
“ - 16" well screen 200 LF @ $183.34 $36,668

- 2" gravel feed tube 300 LF @ $4.32 $1,296
ll Install gravel pack 500 LF @ $32.40 $16,200

: Install annular grout seal 200 LF @ $40.42 $8,084

|l Initial well development 40 hr @ $243 $9,720

Install test pump 1LS $4,235
ll Well development pumping 40 hr @ $135 $5,400

Well pump testing 34 hr@ $135 $4,590

w

Total flow rate = 10.7 cfs

4 wells, each at average flow rate of 2.7 cfs (1200 gpm)
Average well depth of 700 feet

Brick pump building and site improvements/landscaping at each well

Discharge to existing JVWCD transmission system

Facilities:
(See Figure 8.4A)

Cost Estimates:
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Table 8.4A (continued)

Video camera survey 1LS $1,945
Plumbeus/alignment testing 1LS $1,080
Disinfection/capping 1LS $1,570
Fluids/cuttings disposal 118 $2,700
Total for typical well: $212,600

. Pump building and site improvements:

(Compare with 1998-1999 1159 East 4500 South well construction costs, plus 4%):

Land purchase $50,000
Mobilize/demobilize $15,060
Site improvements $15,000
Landscaping/irrigation system $20,800
Yard piping/structures $6,100
l Pump building/architecture $43,420
Pump station mechanical $41,260
. Supply/install pump/motor $41,800
Electrical systems $28,680
. Instrumentation/controls $9,500
JVWCD RTU $12,000
' Change orders $6,000
Total for typical well: $289,620

' 4, Summary of costs:
. Pipelines $66,000
Well drilling (4 wells) $850,400
' Well equipping (4 wells) $1,158,480
Subtotal: $2,074,880
. Engineering @ 25% $518,720
Contingency @ 10% $507,488
. Total Cost Estimate (rounded): $2,801,000
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Trust Fund, less State expenses in administration, to KUCC and JVWCD for
accomplishing the proposed project. This transfer would be done in two stages, as
described in Table 12.1A.

In addition to the capital, operating, maintenance and replacement costs contributed
by KUCC and JVWCD, as shown in Table 9.0A, the following contributions of land
and assets currently owned by KUCC and JVWCD will be made to the project:

. Zone A treatment plant site - contributed by KUCC

. Zone A pretreatment facilities - by KUCC

. Wells 1193 and 109 - wells and sites by KUCC

. Water rights for wells 1193 and 109 by KUCC

. Zone B treatment plant site - by JVWCD

. Extraction wells SW1 and SW2 - land, plus well SW1, by JVWCD

. Water rights for wells B1-8 and SW1-4 - by JVWCD.

Additional in-kind contributions that will be made to the project by KUCC include:
. Use of its slurry pipeline for concentrate disposal

. Acid plume well facilities and O, M&R

. Sulfate extraction well facilities and O, M&R

. Pretreatment and water quality management for Zone A, prior to reverse
osmosis treatment.

10. OPERATION, MAINTENANCE AND REPLACEMENT RESPONSIBILITIES
10.1 Zone A Facilities

KUCC would construct, own, operate, maintain and replace the following
extraction wells:

a. Extraction wells 1193 and 109 (the Zone A extraction wells)

b. Well number ECG1146 (the “acid plume” extraction well)
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c. Well number LTG1147 located near 6200 West 11800 South (“the
sulfate extraction well”)

KUCC will construct, own, operate, maintain and replace Zone A
pretreatment facilities to treat the concentrations of metals and sulfate
contributed from the acid plume. This facility might be an enlargement of
KUCC'’s existing nanofiltration demonstration treatment plant. KUCC will
operate this facility(ies) to maintain the concentration of sulfate in the feed
water at or below 1200 mg/L.

The collection pipelines from the project extraction wells to the Zone A water
treatment plant, the water treatment plant and the concentrate discharge
pipeline (to KUCC's tailings line) would initially be owned by KUCC, and
operated by KUCC. This operation, likely to last five years, would allow for
KUCC to gain operating experience, together with its industrial pretreatment
process, and reach a point of stabilization in operational mode. The treated
water (permeate) discharge pipeline to the JVWCD system would also
initially be owned and operated by KUCC. After the five-year initial period,
ownership, together with obligations to operate, maintain and replace the
permeate discharge pipeline and RO treatment plant (for at least 45 years)
would be transferred to JVWCD.

10.2 Zone B Facilities (for Deep Groundwater Extraction)

The facilities for extraction of approximately 4,200 AF to yield 3,500 AF of
treated water would include extraction wells, collection pipelines, a reverse
osmosis treatment plant at 1000 West 8300 South, a concentrate discharge
pipeline to the KUCC tailings pipeline, and a discharge pipeline to the
JVWCD system. Following construction and startup testing, ownership of
Il these facilities would lie with JVWCD. JVWCD would commit to operate,
maintain and replace these facilities for at least 50 years thereafter.

I' 10.3 Zone B Facilities (for Jordan River/Shallow Groundwater Extraction)
' These facilities will include four shallow extraction wells, collection pipelines,
I reverse osmosis and other membrane treatment facilities located in an

enlarged treatment building (together with the Zone B deep groundwater
' treatment facilities) at 1000 West 8300 South, a concentrate pipeline
I extending to CVWRF or to SVWRF, and a discharge pipeline to the JVYWCD
treated water transmission system. Following initial construction and startup
Il testing, ownership of these facilities would remain with JVWCD. JVWCD
would then commit to operate, maintain and replace these facilities for at

least 50 years.
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ALLOCATION OF PROJECT BENEFITS

Under this project proposal, JVYWCD will use its water rights to receive half of the
7,000 AF of principal aquifer treated groundwater. In addition, it will use its Utah
Lake/Jordan River rights for shallow groundwater extraction and treatment. These
treated waters will go to the benefit of all of the member agencies and customers
of JVWCD (see Section 14 for further description of the rationale for this allocation).

Half of the 7,000 AF of treated, principal aquifer groundwater, or 3,500 AF, will
result from KUCC's rights shown in Section 7.3, that will be transferred to JVWCD
and converted to municipal rights. The 3,500 AF of treated water that is produced
in the Zone A facilities will be allocated by JVWCD to directly benefit the four
incorporated communities in the Affected Area. These are: West Jordan City, South
Jordan City, Herriman Town and Riverton City. Figure 11.0A shows the Affected
Area as it compares with these four communities, as well as unincorporated Salt
Lake County lands.

JVWCD has performed an analysis to derive the allocation of Zone A treated water
benefits to the four communities. The factors considered in this evaluation were:
total population of the affected municipalities, area of each city or town within the
overall Affected Area, area of the cities and town within the Zone A Affected Area,
and currently approved municipal groundwater rights in the principal aquifer within
the overall Affected Area, and within the Zone A Affected Area. Tables 11.0A,
11.0B, 11.0C and 11.0D show methods 1-4 of comparing and evaluating these
factors. The allocation percentages for methods 1-4 are summarized in Table
11.0E. A recommended allocation of Zone A treated water benefits is also shown
in Table 11.0E. It is summarized in Table 11.0F.

Table 11.0F
Summary of Zone A Treated Water Allocations
Annual Flow Rate
City/Town Allocation Volume (AF) (mgd)

West Jordan City 35% 1225 1.2
South Jordan City 30% 1050 1.0
Riverton City 20% 700 0.7
Herriman Town 15% 528 0.5

These four communities have variations in population and area involved in the
Affected Area. Other than JVWCD’s municipal water rights, only two currently
approved municipal water rights, those of West Jordan City and Riverton City, lie
within the Affected Area. Both of these lie at the extreme fringe areas, at the
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northeast and southern edges. KUCC and JVWCD do not desire to require capital
and operating cost contributions from these municipalities.

Therefore, JVWCD proposes to provide benefits from treated water resulting from
Zone A facilities to the four affected municipalities by providing guaranteed treated
water deliveries with greatly reduced water rates. JVWCD would accomplish this by
providing this water to the four communities at less than its base wholesale rate,
without surcharges for pumping or peaking. In spite of no pumping charges, this
water would be provided at a storage elevation of 5,150 feet above sea level, in the
pressure Zone C that normally includes high pumping surcharges.

To give an example, the 1999 wholesale water rates for pressure Zones B and C
to West Jordan City, Riverton City and South Jordan City are:

. West Jordan City: $290.73/AF (pressure Zone C)
. Riverton City: $307.70/AF (pressure Zone C)
. South Jordan City: $290.90/AF (pressure Zone B)

In contrast, the 1999 JVWCD rate offered to the four affected municipalities would
be as shown in Table 11.0G.
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Table 11.0G
II JVWCD Water Rate for Zone A Water
Reduced JVWCD Water Rate (1999) for Zone A Water Unit Cost ($/AF)
II « JVWCD base wholesale rate (without pumping or $239.22/AF
peaking surcharges) :
'I . Less JVWCD average water source unit cost ($142.49/AF)
+ Less JVWCD 1999 weighted surface water ($34.62/AF)
II treatment/wells O&M unit cost
« Plus JVWCD “avoided operating cost”, as described $55.15/AF
' in section 8.5
I . Plus JVWCD additional O, M&R cost to reduce TDS $25.56/AF
to 250 mg/L (Zones A and B average)
I' « Plus JVWCD'’s amortized capital contribution to the $59.80/AF
NRD project®
I. Net 1999 Water Rate: $202.62/AF
Actual 1999 Riverton City Pumped Water Rate: $307.70/AF
ll Actual 1999 South Jordan City Pumped Water Rate: $290.90/AF
ll Actual 1999 West Jordan City Pumped Water Rate: $290.73/AF
Notes:

@ $4.8 million amortized at 6%, 20 years.

The treated Zone A water would be made available at this reduced rate, as
calculated each year under the JVWCD water rate formulas and water rate study,
ll by execution of water purchase agreements with the four communities. This rate

would remain in effect for 50 years.

Il KUCC and JVWCD met with city manager, technical staff and mayors of the four

communities during September and October of 1999. Upon invitation by the
I communities, KUCC, JVWCD and city staff made presentations to the councils of
I West Jordan City, South Jordan City and Herriman Town during November.

l The Herriman town counsel and the South Jordan City counsel voted to endorse the
I project during those meetings. Enclosed in Appendix E are the letter of

endorsement from Herriman and the minutes from the South Jordan City counsel
. meeting. Riverton City and West Jordan City have also expressed support. Letters
I of support from these cities will be forwarded as they are received.
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12.

SCHEDULE; DESIGN AND CONSTRUCTION; FACILITIES OWNERSHIP
12.1 Proposed Project Schedule

Section 10 of the CDM conceptual design report recommends a schedule for pilot
testing, design, construction, and startup/testing. The following Table 12.1A
summarizes this schedule, together with the proposed schedule for approvals ofthis
project and transfer of Trust Fund balances to JVWCD and/or KUCC, assuming the
Proposal is approved by the Trustee.
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TABLE 12.1A

Proposed Project Schedule

Activity

Completed By

Transfer of Trust Funds,
Facilities and Water Rights

State Trustee and staff evaluation

EPA Remedial Project Manager
evaluation of proposal

State Engineer evaluation of
proposal

State and federal public hearings

Land purchases by KUCC and
JVWCD

Trustee approval of project proposal
EPA Record of Decision

State Engineer change application
approvals

Pilot testing
- Zone A
- Zone B

Preliminary design

Final design

Division of Drinking Water approval
Award construction contracts
Complete construction

Startup, testing, begin operation

KUCC completes Zone A treatment
plant operation, after process has
stabilized

12.2 Design

September 2000
September 2000
September 2000

December 1999

December 2001

September 2003
December 2003

March 2000
March 2000

March 2000

June 2000
July 2000

February 2001
March 2001

January 2002
February 2002

2008-2009

Cost of land transferred to
reimburse KUCC/JVWCD

Transfer remainder of
Trust Fund to JVWCD/
KUCC

KUCC transfers ownership
of plant and water rights,
and operation of plant, to
JVWCD

The design work would be performed by, or commissioned and managed by, the
parties shown in Table 12.2A, with oversight from UDEQ and USEPA:

L\WPFILI
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TABLE 12.2A
Project Component Designed By
Zone A Extraction Wells (existing)
Zone A Water Treatment Plant KUCC
(in collaboration with JVWCD)
Zone A Concentrate Pipeline KUCC
Zone A Treated Water Discharge JVWCD or KUCC
Pipeline
Zone B Deep Extraction Wells JVWCD
(in collaboration with KUCC)
Zone B Shallow Wells JVWCD
Zone B Water Treatment Plant JVWCD
(in collaboration with KUCC)
Zone B Concentrate Discharge KUCC/JVWCD
Pipeline for Deep Groundwater
Shallow Groundwater Concentrate JVWCD
Discharge Pipeline
Zone B Treated Water Discharge JVWCD
Pipeline

12.3 Construction
Construction would be performed, by contracting directly with construction
contractors, by the same parties that performed the design work shown in
Table 12.2A. Startup, testing and beginning operation would be performed
by the same parties.

12.4 Facilities Ownership

Ownership of facilities would be as shown in Table 12.4A.

IAWPFILES\ENGINEER\PROJECTS\Gmdwtr Extraction & Treatment\Extractiond Treatment CERCLA_Proposal.wpd 3 2



TABLE 12.4A
Ownership of Facilities for Proposed Project
Project Component Owned By
Zone A Extraction Wells KUCC
Zone A Water Treatment Plant KUCC (transferred to JVWCD
after approximately 5 years)
Zone A Concentrate Pipeline KUCC
Zone A Treated Water Discharge JVWCD
Pipeline
Zone B Deep Extraction Wells JVWCD
Zone B Shallow Wells JVWCD
Zone B Water Treatment Plant JVWCD
Zone B Concentrate Discharge JVWCD

Pipeline for Deep Groundwater (to
KUCC property line)

Shallow Groundwater Concentrate JVWCD
Discharge Pipeline
Zone B Treated Water Discharge JVWCD
Pipeline

13.  LIABILITY AND AGREEMENTS
13.1 Liability

KUCC has certain CERCLA liability in remedial actions for contaminated
groundwater. JVWCD has no CERCLA liability. KUCC will not transfer any
CERCLA liability to JVWCD. JVWCD desires agreements with USEPA and
the State of Utah that hold JVWCD harmless from third party claims and
USEPA/UDEQ claims for environmental liabilities. In addition to this
agreement, KUCC will hold JVWCD harmless from CERCLA liability or other
environmental liabilities resulting from JVWCD's operation of project facilities,
except from its own negligent actions.
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13.2

13.3

Proposed KUCC/JVWCD Agreements With State of Utah and USEPA

KUCC and JVWCD propose to enter into an agreement with the State, by
and through the NRD Trustee, to transfer Trust Fund amounts to KUCC and
JVWCD in exchange for the KUCC and JVWCD agreement to construct and
operate the proposed facilities to provide municipal quality water. KUCC
would agree to continue operation of its acid plume well, its sulfate extraction
well, extraction wells 1193 and 109, a pretreatment/management process for
feedwater to the Zone A treatment plant to maintain the sulfate concentration
below 1,200 mg/L, and to operate the Zone A treatment plant for
approximately five years to reach a stabilization in treatment process.
Subject to the ability to implement an alternative contingency plan, KUCC will
make its tailings pipeline available for conveyance of concentrate from the
Zones A and B treatment plants.

Under the proposed agreement JVWCD would agree to operate the Zone A
treatment plant (after KUCC's five years of initial operation, and subject to
the on-going feasibility of the Zone A project), the Zone A pipeline, and the
Zone B facilities, for at least 50 years. JVWCD would maintain, repair and
replace these facilities for 50 years. JVWCD would agree to make treated
water available to the public, as previously described in this proposal.

JVWCD seeks an agreement with USEPA to provide a liability release and
third party protection from claims under CERCLA. The State of Utah and
KUCC will be approving parties to this agreement. The agreement will
describe the proposed project, and endorse its concept. JVWCD will seek a
similar agreement with the State for protection from claims under comparable
State law.

Because KUCC's life of operations is not currently anticipated to extend
beyond 2030, the project proposal contemplates that a new concentrate
discharge pipeline may need to be extended to a receiving water body,
rather than to KUCC's tailings pond. Given the underlying assumptions in
the NRD Consent Decree, it is anticipated that UDEQ will reasonably
cooperate in permitting issues to allow for concentrate disposal, whether
prior to or after 2030, as necessary.

Proposed KUCC/JVWCD Agreement

Assuming this Proposal is approved by the NRD Trustee, KUCC and JVWCD
proposed to enter into an agreement to govern the relationship between
KUCC and JVWCD during the operational period and effectuate the
components of the Proposal. A draft of the proposed agreement will be
provided to the NRD Trustee in the near future.
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14. ZONES A AND B RATIONALE

141 Zone A

The groundwater in Zone A contains both elevated sulfate (NRD) and acid
“ (CERCLA) contamination, with sulfate concentrations mainly above 1500
mg/L and acidic water containing elevated heavy metal concentrations.
KUCC has designed a hydraulic containment system to contain and extract
“ the acid groundwater plume and the elevated sulfate plume as detailed
below.
» ;
n The containment system will consist of acid extraction well(s) in the core of
the acidic plume, and sulfate barrier wells constructed in the area near
KUCC wells K60 and K109. The extracted water would be treated by two
I' membrane-filtration plants on KUCC property. Concentrate reject from
treatment would be placed in the KUCC tailings line or used in the KUCC
. mineral processing circuit. (An alternative approach will have to be
I developed if this plan for managing concentrate streams becomes
infeasible.) Figure 14.1A shows the potential layout of the extraction wells,
ll the possible location of the treatment plants, and the model-computed
distribution of sulfate concentrations in 2025 and 2050 based on this
scenario.

Il The sulfate plume would be pumped at 3000 gpm and the acid plume at
1000 gpm. The total extraction rate of 4000 gpm is approximately the

Il sustained yield of the principal aquifer in the Bingham Creek area. The
pumping rate of the acid plume is above the rate required by the NRD
Consent Decree (250 gpm or 400 AF/yr average over a five-year period) in

Il order to remove the main mass of the acid plume in 30 years and extend the
time in which the sulfate containment system can extract sulfate at levels
below 2000 mg/L. The 1000 gpm extracted from the acid plume would be

Il sent to a nanofiltration (NF) plant for pretreatment, and the permeate from

‘ the NF plant (about 400 gpm) would be added to the stream of extracted
sulfate groundwater and sent to the RO treatment facility.

Il The total extraction of 3000 gpm from the extraction wells plus the NF
permeate has been modeled to yield 3500 AF/year of municipal quality water
ll after RO treatment. The RO/NF concentrate and a small amount of RO

lime-treatment sludge would be sent directly to KUCC's tailings line and then
to KUCC's tailings impoundment for disposal (Table 5.6A).

KUCC will utilize its existing industrial groundwater rights (which it plans to
convert to municipal water rights) to extract groundwater from this zone for
I' treatment and will deliver 3500 AF/year of treated, deep groundwater to the

JVWCD, who will make the water available to the cities of Riverton, South
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Jordan and West Jordan and the Town of Herriman. If necessary, KUCC
also will provide blend water from other operational facilities (mine tunnels
and dewatering, clean water wells, and storm water collection systems) to
ensure that the Zone A RO plant can produce 3500 AF/year of clean water
for at least 50 years and beyond.

The rationale for JVWCD receiving and distributing these waters is as
follows:

a. JVWCD owns all of the currently approved municipal groundwater
rights in Zone A.

b. The Consent Decree requires that the public in the Affected Area
receive benefits from the Trust Fund.

C. JVWCD has existing infrastructure to distribute Zone A water to the
four affected communities. This provides an efficiency and economy
of scale to the proposed project.

d. JVWCD'’s existing infrastructure will allow the public in the Affected
Area to obtain the benefits of the Trust Fund and the M&I water.

e. JVWCD has current wholesale water delivery contracts and
relationships with West Jordan, South Jordan and Riverton Cities (see
Table 14.1A). JVWCD serves retail connections in Herriman, and has
held discussions with Herriman Town regarding near future wholesale
water deliveries from the District.

f. JVWCD has the expertise and staff to operate and maintain Zone A
facilities in an efficient manner.

Table 14.1A
JVWCD Water Purchase Contracts With Affected Communities

Minimum Annual Water Purchase Contract

(AF/year)
2001 and
Customer 1999 2000 thereafter
South Jordan City 7625 8175 8675
West Jordan City 8400 8400 8400
Riverton City 395 395 395
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14.2

Zone B

The groundwater in Zone B is the majority of the “sulfate plume,” with sulfate
concentrations lower than those in Zone A. This is the plume generally dealt
with by the NRD Consent Decree. JVWCD will utilize its existing municipal
groundwater rights in the Affected Area to extract principal aquifer
groundwater for treatment, will receive the 3,500 AF/year of treated, deep
groundwater, and will make that water available to all of its member
agencies, including the four “affected communities”. JVWCD will utilize its
own Utah Lake/Jordan River rights for shallow groundwater extraction, and
will make that treated water available to its member agencies.

The basis for JVWCD treating and delivering these waters, and making them
available to all of its member agencies, includes the following issues:

a. JVWCD has 79 percent of the currently approved municipal
groundwater rights in the Affected Area.

b. These JVWCD groundwater rights are assets that belong to all of the
member agencies of JVWCD throughout Salt Lake County.

C. JVWCD has the infrastructure existing to convey Zone B treated
groundwater throughout Salt Lake County to benefit the member
agencies who jointly own the JVWCD municipal groundwater rights.
These member agencies have paid for the construction of
infrastructure to serve Zones A and B.

d. JVWCD has contributed valuable information and guidance
throughout the period of Consent Decree negotiation and technical
review oversight of the RI/FS process.

e. JVWCD is willing to utilize its Utah Lake/Jordan River rights to
accomplish the Trust Fund purpose of “replace, restore or provide the
equivalent” of the groundwater from the Affected Area lost as
concentrate streams from membrane treatment processes in both
Zones A and B.

JVWCD has the expertise and staff to operate and maintain project
facilities in an efficient manner.

8. West Jordan, South Jordan and Riverton Cities are member agencies

of JVWCD, and can receive Zone B water. Herriman is served retail
water service by JVWCD.
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15. MEETING INTENT OF NRD CONSENT DECREE

The following table summarizes the intent of the NRD Consent Decree and

delineates the features of this proposal that meet this intent.

TABLE 15.0A
CcD Meets
Actions Sect. Response Date Intent Comments
RI/FS V.A. Completed 1998 Yes Reviewed and approved by
by KUCC EPA and TRC; ROD to be
issued in 2000.
Acid Well V.B. Completed 1997 Yes Currently 1100 AF pumped.

by KUCC Meets pumping criteria.
Source Control V.C. Completed 1997 Yes Eastside Collection system
by KUCC permitted under UGWDP.
Trust Fund V.D.1 Paid by 1995 Yes  $9 million cash and Trust Fund
KUCC established.
Restoration of V.D.1 Extraction 1997 Yes Installed sulfate and acid wells
aquifer, including of sulfate have removed 58,000 tons of
solid phase and acid sulfate since August 1997, this
contamination proposal will continue process
perpetually.
Replace water V.D.1 This 2003 Yes  Will produce more -than 7000
proposal AF of water annually from
Affected Area; and will produce
Il 2300 AF to replace lost
concentrate.
Acquire V.D:A N/A N/A N/A  Not necessary; restoration and
I' equivalent replacement provide sufficient
water.
Il Treatment V.D.2b This 2003 Yes Treatment system described.
proposal
Accepted bu M&l  V.D.2bi This 2003 Yes Water to be accepted by
Purveyor proposal JVWCD, a purveyor of M&l

IAWPFILES\ENGINEER\PROJECTS\Grndwtr Extraction & Treatment\Extractiond Treatment_CERCLA_Proposal.wpd
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TABLE 15.0A
Il CcD Meets
Actions Sect. Response Date Intent Comments
Il Prevent and V.D.2bii This 2003- yes  See section 6.3 of proposal.
Replace Spread proposal 2053
of Contamination
Il Substantially V.D.2biii This 2003- Yes See section 6.1 of proposal.
water supply for proposal 2043
40 years
II Does not V.D.2biv This 2003 Yes  This proposal will produce all of
materially proposal the 7000 AF, within the trust
l increase unit cost fund amount.
l to produce
remainder of
Il 7000 AF
Alternative v.D.2d N/A N/A N/A  Under this proposal alternative
Sources sources are not required to
I' meet the terms of the Consent
Decree.
Water quality V.D.2f  This 2003 Yes Highest quality (500 TDS)
Il proposal guaranteed.
Water quantity Vv.D.2f This 2003 Yes More drinking water than
Il proposal required under Consent
Decree; more than offsets Lost
Use.
II Beneficial Use v.D5: This 2003 Yes JVWCD agencies benefit;
proposal specifically those in affected
area. KUCC water rights
Il converted to municipal use.
Il Table 15.0B compares Trust Fund with proposed project costs.
16. MEETING EPA/CERCLA REQUIREMENTS
I' The proposed NRD response combines containment, restoration and beneficial use
of the entire Affected Area of the NRD settlement with the response actions
‘ proposed as Alternative V under the CERCLA RI/FS for Zone A. Following EPA
I' guidelines, the FS delineates the acceptability of Alternative V as follows (text

modified from 1998 FS report).
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Table 15.0B
Groundwater Extraction and Treatment System
Il Comparison of Trust Fund Costs and CDM Estimated Costs
10% Contigency 40% Contigency 10% Contingency

Letter of Credit (7 Percent) TRUST FUND VALUES CDM Estimate CDM Estimate Estimate(©)
Cost of Treatment 1995 Costs 1999 Costs 2000 Costs 1999 Costs 1999 Costs 2000 Costs
Capital Costs
Treatment Plant (8235 ac-ft/yr inflow) 6,343,000 8,314,400 8,896,690 9,962,593 9,962,593 10,261,470
Treated Water Discharge 42,000 55,050 58,910 403,000 403,000 415,090
Brine Discharge 2,594,000 3,400,220 3,638,340 1,832,000 1,832,000 1,886,960
Engineering Costs 898,000 1,177,100 1,259,530 4,832,176 5,929,960 4,977,140
Pipeline Easements 218,000 285,750 305,770 0 0 0
Contingency Costs 1,009,000 1,322,600 1,415,220 3,909,659 7,568,937 4,026,950
Subtotal Capital Costs 11,121,782 14,578,430 15,599,410 20,939,428 25,696,490 21,567,610
Operations & Maintenance Present Value $ 15,336,079 20,102,530 21,510,380 19,852,772 19,852,772 20,448,360
Cost of Operations without Contamination $ 0 0 0 (4,734,000) ® (4,734,000) ® (4,876,020)
Replacement Costs Present Value $ 1,547,632 2,028,640 2,170,710 1,903,233 2313212 1,960,330
Total of original $28 million letter of credit $ 28,000,000 $ 36,709,600 $ 39,280,500 $ 37,961,433 $ 43,128,474 $ 39,100,280
Cash Value Payment (5 Percent)
Cost of Extraction
Extraction Wells $ 2665000 $ 3,239,310 $ 3,401,340 2,160,000 2,160,000 2,224,800
Engineering Costs $ 469,000 $ 570,070 $ 598,580 712,800 907,200 734,180
Contingency Costs $ 266,000 $ 323,320 $ 339,500 216,000 864,000 222,480

Total $§ 3,400,000 $ 4,132,700 $ 4,339,420 3,088,800 3,931,200 3,181,460
Collection Pipelines $ 2,296,020 $ 2,790,810 $ 2,930,410 2,644,000 2,644,000 2,723,320
Engineering Costs $ 459,204 $ 558,160 $ 586,080 872,520 1,110,480 898,700
Contingency Costs $ 344,776 $ 419,080 $ 440,040 264,400 1,057,600 272,330

Total $ 3,100,000 $ 3,768,050 $ 3,956,530 3,780,920 4,812,080 3,894,350
Cost of Development without Contamination ($3,500,000) $ (4,254,250) $ (4,467,050) (2,801,000) @® (2,801,000) @® (2,885,030)

Total $ 3,000,000 $ 3,646,500 $ 3,828,900 $ 4,068,720 $ 5,942,280 $ 4,190,780
Lost Use
Cost of lost use $ 5,500,000 $ 6,685250 $§ 7,019,650
Shallow Well Contingency, Engineering, Constr. $ 0$ 09 0 7,323,598 9,041,368 7,543,310

Total $ 5,500,000 $ 6,685250 $ 7,019,650 $ 7,323,598 $ 9,041,368 $ 7,543,310
Management of Assets $ 500,000 $ 607,750 $ 638,150 $ 638,000 ®© § 638,000 @ 657,140
Total of original $9 million cash value payment $ 9,000,000 $ 10,939,500 $ 11,486,700 $ 12,030,318 $ 15,621,648 $ 12,391,230
Total Consent Decree Amounts $ 37,000,000 $ 47,649,100 $ 50,767,200 $ 49,991,751 $ 58,750,122 $ 51,491,510
Plus JVWCD Process Enhancements Total $ 8,253,942 $ 8,888,211
Grand Total $ 58,245,693 $ 67,638,333
Notes:

(a) JVWCD estimates (1999)

(b) Avoided cost contribution by JVWCD

(c) JVWCD/KUCC estimates by increasing 1999 CDM estimates by 3%
(d) Funds to be used by Trustee
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Description. Alternative V includes hydraulic containment of sulfate and acid, active
restoration of the acid portion of the plume, extraction and restoration of the
elevated sulfate plume in Zone A, membrane treatment of extracted groundwater,
and delivery of concentrate to the KUCC tailings impoundment. Active pumping of
the acid plume also would protect the sulfate barrier well system and RO treatment
|l plant from being compromised by acid water.

Overall Protection of Human Health and the Environment. Alternative V

II provides overall protectiveness of human health and the environment by eliminating
human or ecological exposure pathways to contaminants through institutional
controls, point-of-use management, and containment of groundwater having

Il contaminant concentrations above levels of concern, and by actively attempting to
restore groundwater in the plume. Delivery of the acid groundwater directly to the
tailings line would result in neutralization of acidic groundwater and precipitation of

Il associated contaminants in a contained impoundment and should not represent a
human or environmental hazard.

Il Compliance with Potential ARARs". Alternative V would comply with ARARs. A
key component of Alternative V is hydraulic containment of the acid plume, which
will prevent this contaminated groundwater from affecting down gradient drinking

Il water wells. Under this alternative, the acid plume effectively becomes a waste
management unit such that the appropriate “point of compliance” for measuring
compliance with ARARs is at and beyond the edge of the containment area. At the

Il point of compliance, all levels of concern for pH and metals would be met

immediately. Modeling indicates that, for sulfate, natural attenuation would achieve

the PRG of 1,500 mg/L? outside the containment area within approximately 5 to 10
Il years and the Utah drinking water standard (500 mg/L) in approximately 20 to 40

years. Institutional controls using the point-of-use level of 500 mg/L will be applied

to prevent the ingestion of groundwater exceeding this concentration down gradient
ll of the 1,600 mg/L sulfate barrier well system.

RO/NF concentrate will be delivered to the KUCC tailings impoundment. The
ll concentrate would consist of the byproduct of treated groundwater contaminated

by former mining practices and should not be subject to the zero discharge

Il 2There are no clear cleanup standard ARARSs for sulfate or TDS under the Utah groundwater corrective action
regulations. The presumptive standards for groundwater Corrective Action Concentration Limits (CACLs) are

the Utah groundwater quality standards (UAC R317-6-6.15.F); however, there is no such groundwater quality

standard for sulfate or TDS (UAC R317-6-2). Where there is no groundwater quality standard for a particular

I contaminant, CACL is proposed taking into consideration federal MCLGs, health advisories, risk-based

contaminant levels or standards established by other regulatory agencies and other relevant information. An
Il Alternate Corrective Action Concentration Limit (ACACL) can be established in place of a CACL if it is

' Applicable or relevant and appropriate requirements.

protective of human health and the environment and utilizes best available technology. In this case, the health
based Preliminary Remediation Goal (“PRG”) for sulfate is 1,500 mg/L.
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limitations for process wastewater applicable to active mining operations. See 48
Fed. Reg. 7953 (Feb. 8, 1979). Discharges from the tailings impoundment would,
however, need to comply with established UPDES permit limits. Alternatively, if the
zero discharge limitations were deemed applicable to the delivery option, the
associated discharge would qualify for the “equivalent standard of performance”
ARARs waiver. Specifically, in accordance with the combined waste streamrule, the
volume of effluent recycled from the tailings impoundment would establish
compliance with the zero discharge limitations. See 40 C.F.R. § 440.131(a) (1996).
In addition, delivery of RO/NF concentrate to the tailings impoundment would
require compliance with groundwater protection requirements.

Long-Term Effectiveness and Permanence. Alternative V provides long-term
effectiveness and permanence by eliminating exposure to contaminated
groundwater, by controlling the migration of the acid portion of the plume, and by
actively extracting acidic groundwater from the principal aquifer. For some proposed
PRGs, the remediation time frame may still be longer than the 30 years. For these
reasons, long-term management of the site will be required, and would consist of
periodic maintenance of the groundwater extraction wells, groundwater compliance
monitoring (for all repositories and the hydraulic containment systems), and
operation and maintenance of the water treatment system, all of which will be
implemented under this proposal.

Discharge of the NF concentrate or acidic groundwater to the KUCC tailings line
may result in increased total dissolved solids in the process system, and will need
to be considered in view of operational or permit requirements. Recent studies by
KUCC suggest that the level of discharge proposed in this response will not
adversely affect KUCC operations and will meet UPDES discharge requirements.

Reduction of Toxicity, Mobility and Volume Through Treatment. Alternative V
reduces TMV by extracting and treating and (or) discharging contaminated
groundwater. Hydraulic containment, although not designed to actively remediate
the plume, will permanently reduce the toxicity and volume of the plume and will
prevent the portion of the plume currently above PRGs from migrating farther down
gradient.

Extraction of acid groundwater followed by delivery to the tailings line would
permanently and significantly reduce the volume (and mass) of contaminants in the
groundwater through neutralization reactions.

Short-Term Effectiveness. Implementation of Alternative V is not expected to
result in any serious potential risks for remedial action workers or the community
during construction. All construction work (drilling and well installation, pipeline
construction, water treatment plant construction) would be conducted following
standard health and safety practices associated with each of these activities. If
necessary, dust suppression may be employed during construction of the water

41
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treatment plant. The Remediation Action Objectives of preventing human and
ecological exposure to contaminated groundwater above PRGs would be achieved
by institutional controls, point-of-use management of groundwater above these
levels, and hydraulic containment, that prevents the migration of the acid plume
beyond the containment boundary.

Implementability. Alternative V can be implemented technically, but the disposal
option will require meeting substantive requirements of permits. Obtaining approval
for these new facilities should be possible but may be untimely in relation to
construction of the groundwater extraction and water treatment plant. Approval of
new facilities under the NRD settlement will require coordination between the State,
KUCC and non-KUCC parties.

OJEC’ Extraction & Treatment_CERCLA_Proposal.wpd 4 2




APPENDIX A
Groundwater Modeling

Flow Model. KUCC developed a groundwater model of the southwestern Jordan Valley
(SWJV) as part of the RI/FS to analyze flow paths and groundwater velocities in the
principal aquifer and to evaluate remedial options. The model area extends from the
bedrock/alluvial interface at the base of the Oquirrh Mountains on the west, to the
bedrock/alluvial interface at the base of the Wasatch Mountains on the east, and from
approximately 6000 South on the north to the base of the Traverse Mountains on the
south. The model has eight sloping layers ranging in thickness from 100 to 400 feet. The
model uses a three-dimensional, finite difference, numerical code called MODFLOW
(McDonald and Harbaugh 1988) with a typical elemental size of 500 by 500 feet. This code
is internationally accepted and was used for the Salt Lake Valley Regional Groundwater
Flow Model developed by the United States Geological Survey (Lambert 1995).

Recharge to the principal and shallow unconfined aquifers comes from precipitation,
bedrock aquifer, irrigation canals, irrigated fields, lawns and gardens, stream and channel
fill, and reservoirs and evaporation ponds.

Water loss comes from well extraction, evapotranspiration and removal at head-dependent
boundaries.

The model was calibrated for both steady and transient states. The steady state simulated
hydrologic conditions in 1965. The transient state simulated the period between 1966 and
1998 and included annual stress periods. Calibration variables were adjusted within
reasonable ranges, as determined from data collected by the RI and other work. KUCC
considered the calibration process to be successful when a reasonable match was made
between observed and modeled conditions for the years being simulated.

The calibrated transient model closely simulated observed water level declines and vertical
hydraulic gradients throughout the SWJV, yielded reasonable groundwater flow to the
Jordan River, and accurately computed flows through the northern boundary.

Transport Model. KUCC's calibrated groundwater flow model was then coupled with a
contaminant transport code, MT3D, to model historical and future migration of storm and
mine waste water that leaked from the former Bingham Creek reservoir. Transport models
attempt to combine groundwater flow with the physical aspects of contaminant transport,
including advection, dispersion and chemical reactions. Although a flow model can provide
information about contaminant migration through the use of particle tracking techniques,
these techniques do not provide information about the concentration of a contaminant at
a given point in time and space. Transport modeling is different from particle tracking
because it considers dispersion and the effects of chemical reactions and produces a
three-dimensional distribution of concentrations with time. The KUCC transport model
report is presented in the 1998 South End Groundwater RI, Appendix G.

A-1
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The transport model was calibrated to observed 1996-1997 sulfate concentrations down
gradient of the former Bingham Creek reservoirs. Calibration was achieved by finding a set
of transport parameters (i.e., retardation, dispersivity and porosity) within an accepted
range that reasonably reproduced field-measured concentrations. The large amount of
data available for calibration provided good control for the rate and direction of plume
movement. For example, the transport model was able to reproduce the southeast
component of the sulfate plume geometry. The model was then expanded to include the
sulfate contamination near the former KUCC evaporation ponds.

The transport model uses the following parameters for simulation and calibration:

. Specified concentration cells on the western and southern boundaries to simulate
alluvial underflow and flow from the bedrock aquifer to the principal aquifer.

. Specified concentrations for the Large Bingham Creek Reservoir from 1965to 1991,
and for infiltration from precipitation.

. Retardation of sulfate, that was varied as a function of sulfate concentration, and
constant porosity, were used for all layers.

The transport model is an approximation of the field environment. Many of the transport
parameters are not known absolutely, and change in any of them can affect the results.
Other limitations almost certainly include local, but significant variations in the
hydrogeology of the principal aquifer, uncertainties in the flow model and boundary
conditions, density dependent flow, and the lack of modeling of geochemical reactions,
particularly neutralization. However, geochemical reactions are partially mimicked in the
transport model through the use of the retardation factor. Nevertheless, the model is
probably a reasonable first approximation of the kinematics of the Bingham Creek and
former evaporation ponds plumes and allows the feasibility of various remedial strategies
to be tested.

A-2
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APPENDIX B
Hydrogeology

Groundwater Recharge. The principal aquifer is recharged from surface infiltration of
precipitation, irrigation water and canal water, bedrock inflow, and to a limited extent from
surface infiltration of waters emanating from Butterfield Creek. The bedrock of the Oquirrh
Mountains provides recharge to the groundwater in the western part of the SWJV, and this
groundwater then travels eastward into the basin. Aquifer recharge is greater in the eastern
part of the SWJV and in the Herriman area due to recharge from surface water.

Groundwater Extraction. Most of the water extracted from the principal aquifer is used
for municipal or industrial purposes. The largest extractions in the study area, in or near
the Affected Area, are from the West Jordan and Riverton city well fields and KUCC
process water wells. West Jordan City extracted an average of 6,012 acre-feet per year
(afy) from 1990-1996 (West Jordan City 1996); Riverton City extracted about 3,300 afy
(Lambert 1995). Kennecott production wells (1193 and 109) extract about 5,000 to 5,400

afy.

Groundwater Potentiometric Surface. The average depth below ground surface to the
potentiometric surface in the principal aquifer of the SWJV is about 235 ft. Groundwater
flow is predominantly west to east from the base of the Oquirrh Mountains to the Jordan
River. Groundwater in the principal aquifer near the Traverse Mountains generally flows
to the northeast, changing to an easterly flow near the center of the basin.

Groundwater Elevation Changes. Groundwater elevations declined substantially
throughout the SWJV from 1986 to 1996. Water-level declines observed during this period
are as much as 81 feet, depending on location in the aquifer. The largest declines have
occurred in the West Jordan City well field area (81 feet) and near KUCC process water
wells (72 feet). The rate of decline in this area has averaged 4-8 ft/yr. The rate of decline
increased substantially during 1991-1996 due to increased pumping by West Jordan City.

Water-level declines along the eastern boundary of the KUCC waste rock piles have
averaged 0.7 ft/yr since 1986. Some of this decline may be associated with the upgraded
Eastside collection system, but is more likely due to several years of below-average
precipitation during the late 1980s and early 1990s.

The overall average rate of water-level decline for the SWJV was approximately 2.4 ft/yr
from 1986 to 1996. The continued decline of groundwater elevations, and the relatively
rapid increase in decline in recent years, indicates that more groundwater is being removed
from the principal aquifer than is currently supplied by natural recharge.

Hydraulic Gradients. Horizontal hydraulic gradients in the SWJV vary considerably

depending on the region. They are generally steeper near the mountains and shallower in
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the valley. Along a flow line from the Oquirrh Mountains to the Jordan River, the average
composite horizontal hydraulic gradient is approximately 0.025.

Upward vertical hydraulic gradients are greatest near the base of the Oquirrh Mountains.
Downward vertical gradients are present east of the Bingham Creek reservoir system and
near the KUCC production wells. In the center of the western side of the basin (east of
1193 and 109 to the former KUCC evaporation ponds), vertical hydraulic gradients are
nearly non-existent. Both upward and downward gradients are found east of the former
KUCC evaporation ponds, that reflects infiltration from canals and regional flow of
groundwaterto the Jordan River, respectively. Near the Jordan River, the vertical gradients
are upward. Location variations in vertical gradients are also observed around municipal
and KUCC well fields.

Groundwater Velocity. Average horizontal groundwater velocities are based on Darcy’s
Law, using average gradients and hydraulic conductivity, and an effective porosity of
0.225, which is typical for gravel (Freeze and Cherry 1979). The overall linear groundwater
velocity, based on a groundwater flow path from the Oquirrh Mountains to the Jordan
River, is about 550 ft/yr (standard deviation of + 525 ft/yr). This velocity is based on an
average gradient of 0.025. In general, the average linear velocity of groundwater between
the Oquirrh Mountains and Highway 111 is lower than farther east in the KUCC production
well area. The lower velocity near the mountain front is due to lower hydraulic conductivity
material (volcanic gravel) than in the production well area, which consists of quartzitic
gravel.

Isotopic data, specifically tritium and CFCs (chlorofluorocarbons), also allow an estimate
of average linear groundwater velocity. In 1997, six CFC samples were collected along a
flow line of the plume extending from the former Bingham Creek reservoir to the eastern
edge of the plume (Solomon and Bowman 1997). Monitoring well P190A, located
southeast of K60 just down gradient of the former Bingham Creek reservoir sulfate plume,
yields a CFC-12 recharge age of 1961, which is consistent with the observed tritium activity
in this well. The computed travel time from the Bingham Creek reservoir to P190A is 36
years, which yields an average linear groundwater velocity of about 500 ft/yr. Because
dispersion (i.e., mechanical mixing of two fluids in the aquifer) could increase flow rates,
this velocity may be in error by about 30 percent, suggesting a range in average
groundwater velocity from 500 to 650 ft/yr.
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APPENDIX C

Plume Contraction and Containment
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EXECUTIVE SUMMARY

As part of additional studies related to the Kennecott Utah Copper Corporation (KUCC)
Remedial Investigation and Feasibility Study (RI/FS) of groundwater in the southwestern Jordan
Valley (KUCC 1998), KUCC has continued optimization of its groundwater model and also
investigated the feasibility of using groundwater injection wells to contain the Bingham Creek
groundwater plume. The new modeling allowed KUCC to analyze groundwater flow and

contaminant migration and evaluate containment options for various groundwater response
actions.

KUCC has made improvements to the original flow and transport model used in the RI/FS
investigations, including incorporation of a head-dependant (general head) boundary along the
western edge of the model instead of the constant flux boundary used in the original modeling.
Also, the eastern model boundary was expanded from the Jordan River east to the base of the

Wasatch Mountains. Updated field data are also incorporated into the current flow and transport
model.

KUCC’s current expanded sub-regional model of the southwestern Jordan covers 167 square
miles and is bounded by the Oquirrh and Traverse mountains (on the west and south) and by the
Wasatch mountains and approximately 6000 South street (on the east and north). The model
contains a grid of 94 rows and 136 columns, with variably sized cells and eight vertical layers.

The model incorporates recharge to the principal and shallow unconfined aquifers from the
following sources:

e Precipitation

e Bedrock aquifer

e Irrigation canals

e Irrigated fields, lawns and gardens

e Stream and channel fill

e Reservoirs and evaporation pqnds

e  Groundwater injection wells (during modeling of future remediation scenarios).

Discharge sources include extraction from wells, evapotranspiration and head-dependent
boundaries (KUCC 1998).

L]

KUCC recalibrated the expanded model for steady and transient states in the same manner as in
the RI/FS study. The steady state simulated hydrologic conditions in 1965. The transient state
simulated the period 1966-1998, and included annual stress periods. Calibration variables were
adjusted within reasonable ranges, as determined from data collected from the RI/FS and other
work. The calibration process is considered successful when a reasonable match is made between
observed and modeled conditions for the years being simulated.

The calibrated model closely matched observed water-level declines, estimated flow exchange to
the Jordan River, computed flows through the northern and eastern boundary, and vertical
hydraulic gradients throughout the modeled area. It is therefore considered to be a useful tool for
predicting flow and contaminant transport for the SWJV.

Two cases were investigated in the region between KUCC production wells K109/B2G1193 and
the West Jordan municipal well field: one with groundwater injection and one without injection.
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Both scenarios used identical KUCC pumping rates of 3000 gallons per minute (gpm) combined
for wells K109 and B2G1193, 1000 gpm for the acid well, and 500 gpm each for the Lark
production well, North Shoulder well and Sulfate Extraction well. Two scenarios were used for
the West Jordan municipal wells: pumping rates of 3750 gpm (3000 acre-feet per year) and 5000
gpm (4000 afy) extracted during a six-month period each year. Extraction of 2575 gpm east of
the former KUCC evaporation wells was used for all cases. The only variance to the modeling
well package was the inclusion or exclusion of the three injection wells, adding 500, 125 and 500
gpm.

The use of the three injection wells in the predictive model simulations appeared to have a
noticeable effect on sulfate concentrations at the five locations down gradient of the injection
points included in this report. This was due mostly to the dilution of higher sulfate groundwater
by lower sulfate injected water (averaged 50 mg/L), but there were some signs of improvements
due to some “mounding” effects in the uppermost modeled aquifer layer 3 which seemed to
affect localized flow direction.

West Jordan municipal well extraction rates of 3000 and 4000 afy (3750 and 5000 gpm for six
months respectively) were modeled for injection and non-injection comparisons. The higher rate
showed a trend of increased sulfate drawn toward the West Jordan well field versus the lesser
West Jordan pumping for both injection and non-injection modeling. Groundwater injection did
provide improvements in sulfate and drawdown for both West Jordan pumping cases.
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1.0 INTRODUCTION
1.1 Background

The expanded predictive model was developed to provide a tool for better estimation of the
regional groundwater flow and contaminant transport as part of the continuing studies for the
Kennecott Utah Copper Corporation (KUCC) Remedial Investigation and Feasibility Study of
Groundwater in the southwestern Jordan Valley, Utah (RI/FS). The study area boundaries of the
model are shown in Figure 1.

- % w/ / i
[] Kucc EXPANDED MODEL STUDY AREA

Figure 1: Predictive Flow Model Study Area Location Map.

1.2 Modeling Codes

The groundwater flow model constructed as part of the RI/FS was developed using the finite
difference, modular, three-dimensional groundwater flow model MODFLOW (McDonald and
Harbaugh 1988) coupled with MT3D (Zheng 1996) which is a three-dimensional method of
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1.0 INTRODUCTION
1.1 Background

The expanded predictive model was developed to provide a tool for better estimation of the
regional groundwater flow and contaminant transport as part of the continuing studies for the
Kennecott Utah Copper Corporation (KUCC) Remedial Investigation and Feasibility Study of
Groundwater in the southwestern Jordan Valley, Utah (RI/FS). The study area boundaries of the
model are shown in Figure 1.
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Figure 1: Predictive Flow Model Study Area Location Map.

1.2 Modeling Codes

The groundwater flow model constructed as part of the RI/FS was developed using the finite
difference, modular, three-dimensional groundwater flow model MODFLOW (McDonald and
Harbaugh 1988) coupled with MT3D (Zheng 1996) which is a three-dimensional method of
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characteristics transport code. MODFLOW was developed by the U.S. Geological Survey to
approximate flow within a groundwater flow system. MT3D is a transport model that uses the
principles of combining groundwater flow with the physical aspects of contaminant transport,
including advection, dispersion and chemical reactions.

2.0 MODELING APPROACH
21 Purpose and Scope

The purpose of this report is to provide a summary of the observed effects due to the placement
of groundwater injection wells, in conjunction with extraction wells, as a proposed remediation
strategy using the KUCC expanded flow and transport predictive model.

One of the main reasons for considering groundwater injection in this region is that comparison
of 1999 with 1996 data shows that the sulfate and pH plumes nearest the West Jordan municipal
well field have expanded toward the West Jordan well field. Groundwater injection into the
upper part of the aquifer of this region could provide protection in two ways: groundwater
mounding and sulfate dilution.

This report is focused on comparisons of two separate modeling scenarios:

1) Runs without injection wells (“base case” scenario)
2) Runs with groundwater injection at three locations

Numerous investigative scenarios with a variety of combinations of injection well locations and
rates were done in the initial stages of modeling. The preferred scenario was three separate
injection points between the areas of K109/B2G1193 extraction wells and the West Jordan
municipal wells. Initial modeling used rates of injection that ranged between 500 gallons per
minute (gpm) and 2000 gpm; a cumulative rate of approximately 1125 gpm provided the best
match with available water and infrastructure. Injection was modeled in the upper 300 feet of the
principal aquifer (model layers 3 and 4). Well locations with their respective rates are shown in
Figure 2.

2.2 Simulation Time Periods

KUCC used modeling stress periods of six months for these modeling runs. This allowed the
model to more closely simulate seasonal pumping and/or injection.

Injection and non-injection modeling scenarios were conducted for two West Jordan municipal
pumping rates: 3000 and 4000 acre-feet per year (afy). An average withdrawal of 3000 afy was
investigated in order to be comparable to modeling for the RI/FS. For that scenario, it was
assumed that West Jordan pumping in production well W363 was halted and redistributed among
the other West Jordan wells. A West Jordan pumping rate of 4000 afy was also investigated, as
this rate is more representative of the rate West Jordan is expected to extract into the future. For
this case, West Jordan well W363 was actively pumping instead of redistributed among the other
wells. Both West Jordan pumping scenarios were carried out via extraction during a six-month
period, while during the other six months the wells were switched off.
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KUCC extraction at wells K109, B2G1193 (K60 replacement well), ECG1146 (Acid Well),
BCG1159 (North Shoulder Well), LTG1139 (Lark Production Well) and LTG1147 (Sulfate
Extraction Well) are listed in Table 1. Extraction rates at the KUCC wells were assumed to
remain operative year-round for predictive model simulations.

Table 1. Modeling Extraction Rates for KUCC Wells.

l KUCC Average Extraction Rate
Extraction Well (gpm)
' K109 1800
B2G1193 1200
' ECG1146 1000
BCG1159 500
LTG1139 500
l LTG1147 500
. Groundwater extraction in the former Evaporation pond area was included in both the injection
and non-injection scenarios. Extraction was set at cumulative rate of 4120 afy for eight wells;
their locations are shown in Figure 2.

3.0 MODELING RESULTS

The main criteria for analysis included effects on flow lines, groundwater elevations and sulfate
concentrations in the region of groundwater injection. Differences between no injection and
injection scenarios were best compared by the use of time-series plots and contour maps of
¢ sulfate concentrations in groundwater. Figure 3 shows time-series sulfate graphs for injection vs. x
non-injection at KUCC observation wells WIG1154, WJG1171, P191 and P193, as well as at
West Jordan production well W363, assuming West Jordan municipal well pumping of 3000 afy.
The same time-series graphs for West Jordan pumping rate at 4000 afy are shown in Figure 9.
Figure 4 shows initial sulfate modeling concentrations whereas Figures 5 through 8 are sulfate
contour maps comparing the two predictive scenarios at 25 and 50 years into the future for West
Jordan pumping of 3000 afy. Equivalent plots for West Jordan pumping of 4000 afy are shown in
Figures 10 through 13.

With injection, the overall trend at these five observation wells shows inhibition of increasing
sulfate concentrations, most notably in the area of the West Jordan municipal well field (wells
W363, WIG1154 and WJG1171). KUCC observation wells P191 and P193 located down
gradient of the injection well region in Bingham Creek channel (Figure 2) also show reductions
in sulfate concentration. Injection reduced drawdown due to West Jordan and KUCC pumping.
Both groundwater mounding and down gradient dilution were also observed.

Comparison of the effects of extraction and injection for the two West Jordan extraction rates of
3000 and 4000 afy showed some notable differences. The time-series plots for these scenarios
(Figures 3 and 9) show that sulfate concentrations for modeling observation points at W363,
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WIG1154 and WIG1171 increase with the increasing pumping in the West Jordan municipal
wells. Figure 9 also shows that for the increased West Jordan pumping (non-injection) scenario,
drawdown is such that layer 3 dries up in the region. For the injection scenario however, layer 3
does not go dry at any of the shown observation points.

4.0 LIMITATIONS OF THE MODELING

The hydrogeologic system in this area is complex and can only be approximated in the modeling.
As a result, techniques directed toward smoothing and weighting collected data were required to
incorporate the actual properties found within the groundwater system as described in the RI
report (KUCC 1998).

The KUCC model is currently being updated to model variable density groundwater flow.
Changes in plume movement due to density-driven flow could have a notable effect on any
numerically modeled remediation system. Potential efficiency issues related to injection will
need to be investigated with field studies.
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